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(57) ABSTRACT

A pedestrian protection device for a motor vehicle, includes a
front flap that is connected to a body of the motor vehicle by
means of at least one coupling device and at least one adjust-
ing device, by means of which adjusting device the front flap,
by way of at least one actuator, can be moved into a protective
position that is raised relative to the body of the motor vehicle
and can be fixed in the protective position, wherein the at least
one actuator is connected to the corresponding coupling
device and to the front flap by means of a coupling joint, the
coupling joint including a joint head and a joint socket unit
that receives the joint head, the joint socket unit having a joint
socket and a retaining element that at least partially surrounds
the joint socket. The joint head has a joint head end region that
visibly interacts with a recess in the joint socket unit.

12 Claims, 5 Drawing Sheets
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1
PEDESTRIAN PROTECTION DEVICE FOR A
MOTOR VEHICLE

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is the U.S. National Stage of International
Application No. PCT/EP2013/000858, filed Mar. 21, 2013,
which designated the United States and has been published as
International Publication No. WO 2013/143669 Al and
which claims the priority of German Patent Application,
Serial No. 102012 006 496.9, filed Mar. 29, 2012, pursuant to
35U.S.C. 119(a)-(d).

BACKGROUND OF THE INVENTION

The invention relates to a pedestrian protection device for
a motor vehicle.

An adjustable pedestrian protection device, which is in
particular arranged in the front region of a passenger car, is
generally known. When a collision with a pedestrian or bicy-
clers is detected, the pedestrian protection device has the
purpose to quickly raise a crash-active front flap in the region
of the windshield via one or multiple pyrotechnically con-
trolled actuators so as to assume a protective position which is
raised relative to a body of the motor vehicle and to maintain
the front flap in the protective position. The front flap, which
is fixed in the protective position, serves as impact energy
absorbing deformation element and is intended to dampen the
impact of a person onto the front flap and thereby reduce the
degree or the risk of injury to the person caused by the impact
onto the front flap.

From DE 10 2010 021 687 Al a pedestrian protection
device for a motor vehicle is known. The pedestrian protec-
tion device includes a front flap which is connected to a body
of the motor vehicle via a coupling device and at least one
actuating device by which the front flap can be moved relative
to the body of the motor vehicle into a protective position by
means of an actuator and can be fixed in the protective posi-
tion. The at least one actuator is respectively connected with
the corresponding coupling device and the front flap via a ball
joint, wherein the ball joint includes a joint head and a joint
socket unit which receives the joint head and which includes
a joint socket and a securing element which at least partially
surrounds the joint socket. Hereby a joint head of the first ball
joint is connected with the front flap and a joint head of the
second ball joint is screwed together with the actuator device
of'the body of the motor vehicle. The ball joints include joint
heads, which are completely received in receiving joint sock-
ets of the joint socket unit and are secured by a surrounding
securing element. The screwed joint heads are checked by
testing the fastening torque of the screwed connection prior to
or after the mounting of the actuator.

SUMMARY OF THE INVENTION

An object of the invention is to create a pedestrian protec-
tion device for a motor vehicle, which enables a simple and
secure mounting of the actuator on the body of the motor
vehicle.

According to the invention the object is solved by provid-
ing a pedestrian protection device for a motor vehicle includ-
ing a front flap; at least one coupling device connecting the
front flap with a body of the motor vehicle; at least one
actuating device comprising an actuator and constructed to
move the front flap into a protective position via the actuator
and to and fix the front flap in the protective position, said
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protective position being elevated relative to the motor
vehicle, a coupling joint, comprising a joint socket unit and a
joint head and received in the joint socket unit, said joint
socket unit comprising a joint socket and a securing element
which at least partially surrounds the joint socket, wherein the
at least one actuator is connected with the at least one cou-
pling device and the front flap via the coupling joint, said joint
head having a joint head end region which visibly interacts
with a recess in the joint socket unit. Advantageous embodi-
ments and refinements of the invention are set forth in the
dependent claims.

In order to create a pedestrian protection device for a motor
vehicle which enables a simple and secure mounting of the
actuator on the body of the motor vehicle, the joint head
according to the invention has a joint head end region which
visibly interacts with a recess in the joint socket unit. A
significant advantage of the invention is that the visual control
allows checking whether the joint head according to the
invention has been mounted correctly or proper in a particu-
larly simple and quick manner. Advantageously, compared to
the conventional configuration in which the joint head is
completely received in the joint socket, the joint head accord-
ing to the invention can be mounted and checked without
tools, which significantly lowers the checking times and with
this the mounting costs. A possible incorrect mounting of the
fastening of the joint head in the joint socket unit can be
visually recognized rapidly and corrected quickly without
tools.

In an advantageous embodiment of the pedestrian protec-
tion device according to the invention, the joint head end
region can protrude outwardly relative to the securing ele-
ment with a projection. This enables a better visual recogni-
tion of the joint head end region during visual inspection and
indicates the correct mounting of the joint head in the joint
socket. When the joint head end region does not project
outwardly relative to the securing element has with a projec-
tion the joint head is not correctly mounted in the joint socket.
When mounting the actuator, the visible projection of the
jointhead end region can thus in a simple constructive manner
immediately visually indicate the state of the mounted con-
nection.

In a further advantageous embodiment of the pedestrian
protection device according to the invention, the joint head
end region of the joint head can have a round cross-section,
wherein the joint head end region can for example be config-
ured cone-shaped or cylindrical. Advantageously, the joint
head with a axially symmetrical round cross-section of the
joint head end region can be particularly easily produced as
cold extruded part and enable a simple mounting of the joint
head. The production as cold extruded part enables advanta-
geously a sufficient strength. Thus the technically improved
joint head can be produced and mounted particularly cost-
effectively.

In a further advantageous embodiment of the pedestrian
protection device according to the invention, the joint head
and the joint socket, which receives the joint head, can be
configured as plug-in connection. This advantageously
enables a particularly fast and simple final mounting of the
coupling joint, which in addition is configured constructively
simple and as a result can be produced economically or cost-
effectively. During repair work on the front flap or when
exchanging the actuator, the plug-in connection enables a fast
unmounting of the actuator.

In a further advantageous embodiment of the pedestrian
protection device according to the invention, the plug-in con-
nection can be configured form fittingly and/or force fittingly.
This has the advantage that the joint head can be optimally
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supported in the joint socket and that when the activation the
actuator is activated in the event of a crash, great forces can be
reliably and securely transmitted via the form fitting and/or
force fitting plug-in connection of the actuator.

In a further advantageous embodiment of the pedestrian
protection device according to the invention, the joint head
end region can at least partially form a form fitting latching
connection with the recess of the joint socket and with the
recess of the securing element. Advantageously, in addition to
enabling the visual checking, the joint head end region have a
function as fastening element of the joint head in the joint
socket and a further function as a stop element to stabilize the
position of the securing element in axial direction of the
actuator. As aresult a particularly space-saving and especially
load bearing multi-connection of the coupling joint can be
realized, which due to its compact construction can also be
mounted in vehicles with small space conditions without
having to change the dimensions of the vehicle body.

In a further advantageous embodiment of the pedestrian
protection device according to the invention, the joint socket
can have two slots on its outer conference which are arranged
s0 as to oppose each other and extend in the direction of a
center longitudinal axis, and into which bent ends of the
securing element latchingly engage. Advantageously the joint
head end region of the joint head can have at least one radially
circumferential indentation on its outer circumference into
which a locking ring latchingly engages, which locking ring
extends radially circumferentially on the inner circumference
of the securing element. This enables mounting and support-
ing the securing element on the joint socket in the right
position relative to the joint head without great resistance in a
constructively simple and a construction space saving man-
ner. The joint socket which has the slot as well as the securing
element which has the indentation can be manufactured cost-
effectively as mass parts, wherein the joint socket due to the
axially arranged slots can be manufactured in a simple injec-
tion molding tool and the securing element which has the
indentation can be produced in a material removing process
as turned part or as cold extruded part.

In a further advantageous embodiment of the pedestrian
protection device according to the invention, the joint socket
can have a radially circumferential fastening recess on its
outer circumference, in which fastening recess the securing
element axially is fastened in a form fitting and/or force fitting
manner. Advantageously the joint socket can have a radially
circumferential fastening recess on its inner circumference
for receiving the securing element in which radial circumfer-
ential fastening recess the radially circumferential bulge of
the securing element is form fittingly and/or force fitting
supported and axially fastened. This has the advantage that
the securing element after mounting of the joint head in the
joint socket can assume an axially defined position in which
the securing element partially surrounds the joint head or the
joint head partially surrounds the securing element and can
thus form a durable connection. Due to the springing effect of
the securing element and the latched position in the fastening
recess the securing element cannot be displaced inadvert-
ently.

In a further advantageous embodiment of the pedestrian
protection device according to the invention, the coupling
joint of the actuator can be configured so as to form a plug-in
connection with the coupling device and with the front flap.
This enables advantageously a fast and durable connection
between two components that are movable relative to each
other. Such coupling joints can be manufactured cost-effec-
tively and robustly.
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BRIEF DESCRIPTION OF THE DRAWING

Advantageous embodiments of the invention are shown in
the drawings and are described in the following.

It is shown in:

FIG. 1 a perspective representation of the relevant parts of
a pedestrian protection device according to the invention for
amotor vehicle with a coupling device and an actuator device,

FIG. 2 a perspective representation of a first exemplary
embodiment of an end region of the actuating device of FIG.
1 prior to mounting the coupling joint,

FIG. 3 aperspective representation of the actuating device
of FIG. 2 after a correct mounting of the coupling joint with a
visible projection of the joint head end region,

FIG. 4 aperspective representation of the actuating device
of FIG. 2 with an incorrectly mounted coupling joint without
projection of the joint head end region,

FIG. 5 the perspective representation of the first exemplary
embodiment of the joint socket unit consisting of a joint
socket and a securing element surrounding the joint socket,

FIG. 6 a schematic sectional representation of a second
exemplary embodiment of a coupling joint with a joint socket
and a securing element prior to mounting of the coupling
joint,

FIG. 7 a schematic sectional representation of the second
exemplary embodiment of FIG. 6 at the beginning of the
mounting in a non-locked state,

FIG. 8 a schematic sectional representation of the second
exemplary embodiment of FIG. 7 with the securing element
in a first locked state, and

FIG. 9 a schematic sectional representation of the second
exemplary embodiment of FIG. 7 after a correct mounting of
the coupling joint in a second locked state of the securing
element with a visible projection of the joint head end region.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIGS. 1 to 9 show relevant parts of the pedestrian protec-
tion device 10 for a motor vehicle with a front flap 16, which
is connected with the vehicle body 14, 14' via a coupling
device 12 and an actuating device 18, 18'. Usually such a
coupling device 12 and an associated actuating device 18, 18'
are arranged on both longitudinal sides of the front flap 16 in
order to movably couple the front flap 16 with the motor
vehicle body 14, 14'. In the shown exemplary embodiment the
actuating device 18, 18' moves the front flap 16 via an actuator
20 into a protective position, which is raised relative to the
vehicle body 14, 14' of the motor vehicle, and fixes the front
flap 16 in the protective position. The actuator 20 can be
connected with the coupling device 12 and the front flap 16 on
both ends respectively via a coupling joint 22.1, 22.1', 22.2,
22.2', wherein the coupling joint 22.1, 22.1' 22.2, 22.2'
includes a joint head 22.2a, 22.24" and a joint socket unit 24,
244',24b, 245 which receives the joint head 22.2a,22.4". The
joint socket unit 24, 244", 245, 245 has a joint socket 24.1,
24.1" and a securing element 24.2, 24.2' which at least par-
tially surrounds the joint socket 24.1,24.1'. The coupling joint
22.1,22.1',22.2,22.2' functions as a connecting element with
arotation axis between the actuator 20 and the front flap 16 or
the coupling device 12. Alternatively, an end region of the
actuator 20 can be connected with the front flap 16 or the
coupling device 12 via the coupling joint 22.1, 22.1', 22.2,
22.2" according to the invention and the opposing other end of
the actuator 20 can be supported in a trough-shaped recep-
tacle or can be connected in a conventional manner with the
front flap 16 or the coupling device 12. Preferably the actuator
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20 of the actuating device 18, 18' is activated pyrotechnically,
wherein the pyrotechnic means can be constructed similar to
devices used for triggering an airbag. However, other actuat-
ing devices 18, 18, that a person with skill in the art may
consider useful, are conceivable for activating the actuator 20
such as pneumatic or electric actuating devices 18, 18"
Because great forces and torques act on the coupling joint
22.1,22.1',22.2,22.2' when of the actuator 20 is activated and
as a result of a subsequent impact of a person onto the front
flap 16, it has to be ensured that the actuator 20 is correctly
mounted on the vehicle body 14, 14' of the motor vehicle.

In order to create a pedestrian protection device 10 for a
motor vehicle, which enables a simple and secure mounting
of the actuator 20 on the vehicle body 14, 14' of the motor
vehicle it is proposed according to the invention that the joint
head 22.24, 22.24" has a joint head end region 22.25, 22.25'
which visibly interacts with a recess 24.1a, 24.1a', 24.2a,
24.24' in the joint socket unit 24a, 24a', 2456, 244'. In the
present exemplary embodiments, the pedestrian protection
device 10 is respectively a safety-relevant component whose
proper installation is controlled and documented during
mounting or in the final inspection. Therefore it is particularly
advantageous when the proper or correct installation of the
joint head according to the invention in particular the joint
head end region. 22.25, 22.25' of the joint head 22.24, 22.2a
can be checked particularly simple and fast by visual inspec-
tion.

FIGS. 2 and 6 each show in a schematic representation an
exemplary embodiment of an end region of the actuator 20 of
the actuating device 18, 18' prior to the mounting of the
coupling joint 22.1,22.1',22.2, 22.2" with the joint socket unit
24a, 244, 245, 24b'. The symmetrical coupling joint 22.1,
22.1',22.2,22.2' is configured one-piece and has in a region
opposite the joint head 22.2a, 22.24" a radially arranged or
radially circumferential groove 22.2¢, 2.2¢' via which the
coupling joint 22.1, 22.1', 22.2, 22.2' of the actuator 20 is
connected with the coupling device 12 and/or with the front
flap 16 as plug-in connection.

As can be further seen from FIGS. 2 and 6, the joint head
end region 22.2b, 22.24' of the joint head 22.2a, 22.24' has a
round cross-section. In the first exemplary embodiment the
joint head end region 22.25 according to FIG. 2 is configured
cone-shaped, and in the second exemplary embodiment the
joint head end region 22.25"' according to FIG. 6 is configured
cylindrical and due to its centered shaped facilitates the
mounting of the joint head 22.2a, 22.24' with the joint socket
unit 24a, 244", 24b, 245'. In the present exemplary embodi-
ments the joint head 22.2a, 22.2a' and the joint socket unit
24a, 244', 24b, 245 which receives the joint head 22.2a,
22.24' are configured as plug-in connection, wherein the
plug-in connection can be configured form fittingly and/or
force fittingly.

As visible indication for the correct mounting the joint
head end region 22.2b, 22.5' has a projection H, H' which
projects outwardly relative to the securing element 24.2,
24.2'. The projection H, H' of the joint head end region 22.25,
22.25' prevents an axial movement of the securing element
24.2, 24.2' and with this of the actuator 20 in the direction of
the center longitudinal axis A, A'. Compared to the conven-
tional configuration of a joint head, the joint head 22.2a,
22.24' according to the invention with the projection H, H'
offers an additional support surface between the intercon-
nected components and thus an increased resistance against
the impact forces generated by activation of the actuator 20.
In the present exemplary embodiments the coupling joint
221,221, 22.2, 22.2' is configured unicolor and the cone-
shaped projection H, H'is well visible during a visual inspec-
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tion, wherein the joint head end region 22.25, 22.325' can be
configured red or in another signal color for better recogni-
tion.

As can be seen from FIGS. 3 and 9, in the mounted position
the joint head end region 22.25, 22.25' forms at least in
regions a form fitting latching connection with the recess
24.1, 24.14a' of the joint socket 24.1, 24.1' and with the recess
24.2a, 24.24' of the securing element 24.2, 24.2'. When the
coupling element 22.1,22.1',22.2, 22.2' is correctly mounted
with the joint socket unit 24a, 244", 245, 245', the form fitting
latching engagement ensures that prior to or during activation
of the actuator 20 the interconnected components are always
correctly positioned. In the case of exchange or repair work,
the form fitting latching engagement of the joint head end
region 22.2b, 22.5' can be easily released. The main load
direction of the actuator 20 extends in the direction of the
center longitudinal axis A, A' or perpendicular to the axis of
symmetry of the coupling joint 22.1, 22.1', 22.2, 22.2".

As can be further seen from FIGS. 4, 7 and 8, the joint head
end region 22.25, 22.24' is not visible in case of an improper
mounting of the joint head 22.2a, 22.2a4"' with the joint socket
unit 24a, 244', 24b, 244'. This provides an optically recogniz-
able indication that the joint head 22.2a,22.24' is not properly
mounted or latched with the securing element 24.2, 24.2' and
that the incorrect mounting has to be corrected.

As can further be seen from FIG. 5 the joint socket 24.1 in
the first exemplary embodiment has two slots 24.15, 24.1¢ on
the outer circumference arranged so as to oppose each other
which extend in the direction of a center longitudinal axis A,
and into which bent ends 24.25, 24.cs of the securing element
24.2 latchingly engage. As aresult, the securing element 24.2
is mounted on the outer circumference of the joint socket 24.1
in a defined position relative to the joint head 22.2¢ and can
ideally embrace the latter. As a further constructive and posi-
tion-defining measure, the joint socket 24.1 has a fastening
recess 24.1d, which extends radially about its outer circum-
ference and into which the securing element 24.2 can be
axially fixed in a form fitting and/or force fitting manner. As
a result, the delimiting stops 24.1e, 24.1f of the fastening
recess 24.1d prevent in addition to the fastening of the joint
head 22.2a via the joint head end region 22.25 a movement of
the securing element 24.2 and of the joint head 22.24 in axial
direction of the center longitudinal axis A. As a result, the
actuator 20 can only perform a rotating movement about the
axis of symmetry of the ball joint 22.1, 22.2, whereby the
actuating device 18 is always arranged in a defined position
relative to the front flap 16. In addition due to its spring action
the securing element 24.2 is optimally supported in the radi-
ally circumferential fastening recess 24.14 and cannot inad-
vertently fall out.

As can be further seen from FIGS. 6 to 9, the joint socket
24.1' in the second exemplary embodiment has a fastening
recess 24.1d" which extends radially along its inner circum-
ference for receiving the securing element 24.2', in which
fastening recess a radially circumferential bulge 24.24" of the
securing element 24.2' is form fittingly and/or force fittingly
supported and axially fastened. Because the ball-shaped joint
socket 24.1' surrounds the securing element 24.2' and secures
the securing element against falling out, the securing element
24.2'is supported in the joint socket 24.1' in a defined position
parallel and perpendicular to the center longitudinal axis A' of
the actuator 20. The securing element 24.2' has on a side
which faces the coupling element 22.1', 22.2' a circumferen-
tial nose 24.2¢', which serves as a stop for a positionally
accurate mounting onto the coupling joint 22.1' 22.2" and as
additional securing against falling out of the joint socket
24.1". The end of the securing element 24.2' which opposes
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the nose 24.2¢' has on its inner circumference two radially
inwardly oriented circumferential locking rings 24.25', 24 .2¢'
which are operatively connected with the joint head end
region 22.26' of the jointhead 22.24', wherein the locking ring
2425 which lies within the securing element 24.2' is config-
ured V-shaped and the locking ring 24.2¢' is arranged as
protruding nose on the end side of the securing element 24.2'.

The jointhead end region 22.25' of the joint head 22.24' has
on its outer circumference at least one radially circumferen-
tial indentation 22.24", 22.2¢', 22.2f into which a locking ring
24.25' 24.2¢ which radially extends around the inner circum-
ference of the securing element 24.2' latches. As can be fur-
ther seen from FIG. 7, at the beginning of the mounting the
joint head 22.24' and the joint socket 244d', 244" are in a
non-locked state. As mounting progresses the joint head
22.24' is in a first locking position shown in FIG. 8, in which
it is already latchingly engaged with the joint socket 244', 245'
in the indentation 22.2¢' of the joint head 22.24' via the
locking ring 24.26' of the securing element 24.2' without a
visible projection H' of the joint head end region 22.2%". In a
second locking position according to FIG. 9 the joint head
22.24' is correctly mounted in the joint socket 24a', 245" and
is situated in its final position. In this final position the locking
ring 24.25' of the securing element 24.2' is latchingly engaged
in the indentation 22.2d" of the joint head 22.24' and the
locking ring 24.2¢' of the securing element 24.2' in the inden-
tation 22.2f of the joint head 22.24' of the securing element
with a visible projection H' of the jointhead end region 22.25'.
When the coupling joint 22.1', 22.2' is correctly mounted with
the joint socket 244, 244", both locking rings 24.5', 24.2¢' of
the securing element 24.2' are latchingly engaged in the
indentations 22.24" and 22.2f  of the joint head 22.24' and the
nose 24.2¢' of the securing element 24.2' is situated on the
stop with the coupling joint 22.1', 22.2". In this locking posi-
tion of the coupling joint 22.2', 22.2" a clearly visible projec-
tion H' of the joint head end region 22.25' can be recognized,
which allows ensuring the right position of the interconnected
components.

What is claimed is:

1. A pedestrian protection device for a motor vehicle, com-

prising:

a front flap;

at least one coupling device connecting the front flap with
a body of the motor vehicle;

at least one actuating device comprising an actuator and
constructed to move the front flap into a protective posi-
tion via the actuator and to and fix the front flap in the
protective position, said protective position being
elevated relative to the motor vehicle,

a coupling joint, comprising a joint socket unit and a joint
head and received in the joint socket unit, said joint
socket unit comprising a joint socket and a securing
element which is associated with the joint socket,
wherein the at least one actuator is connected with the at
least one coupling device and the front flap via the cou-
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pling joint, said joint head having a joint head end region
which visibly interacts with a recess in the joint socket
unit and connects said joint head with the joint socket
unit, said coupling joint in a region opposite to said joint
head has a radially circumferential groove via which the
coupling joint is connected with the coupling device
and/or with the front flap.

2. The pedestrian protection device of claim 1, wherein the
joint head end region has a projection, which projects out-
wardly relative to the securing element.

3. The pedestrian protection device of claim 1, wherein the
joint head end region of the joint head has a cone-shaped
cross-section.

4. The pedestrian protection device of claim 1, wherein the
joint head with the joint head end region is configured as cold
extruded part.

5. The pedestrian protection device of claim 1, wherein the
joint head and the joint socket unit, which receives the joint
head are configured as plug-in connection.

6. The pedestrian protection device of claim 5, wherein the
plug-in connection is configured form fittingly and/or force
fittingly.

7. The pedestrian protection device of claim 1, wherein the
joint head end region forms at least in regions a form fitting
latching engagement with the recess of the joint socket and
with the recess of the securing element.

8. The pedestrian protection device of claim 1, wherein an
outer circumference of the joint socket is provided with two
slots arranged in opposition to each other and extending in a
direction of a center longitudinal axis, and wherein bent ends
of the securing element latchingly engage in the two slots.

9. The pedestrian protection device of claim 1, wherein an
outer circumference of the joint socket is provided with a
radially circumferential fastening recess, wherein the secur-
ing element is form fittingly and/or force fittingly fastened in
the fastening recess.

10. The pedestrian protection device of claim 1, wherein
the joint socket has an inner circumference provided with a
radially circumferential fastening recess for receiving the
securing element, wherein a radially circumferential bulge of
the securing element is form fittingly and/or force fittingly
axially fastened in the fastening recess.

11. The pedestrian protection device of claim 10, wherein
an outer circumference of the joint head end region of the
joint head has at least one radially circumferential indenta-
tion, wherein a locking ring which radially extends on an
inner circumference of the securing element latchingly
engages in the at least one radially circumferential indenta-
tion.

12. The pedestrian protection device of claim 1, wherein
the coupling joint of the actuator together with the coupling
device and with the front flap is configured as plug-in con-
nection.
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